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V© (54) Title: FLAME-RESISTANT POLYCARBONATE MOULDING MATERIALS 
69 (54) Bezeichnung: FLAMMWIDRIGEPOLYCARBONAT-FORMMASSEN 

^ (57) Abstract: The invention relates to flame-resistant blends containing aromatic polycarbonate and/or polyester carbonate, 1.0 to 
© 30 parts by weight of at least one phosphonatamine of general formula (I): A3.y-N-By; and optionally, other blending partno-s. 

© 

^ (57) Zusammenfassung: Eammwidrige Blends enthaltend aromatisches Polycarbonat und/oderPolyestercarbonat sowie 1,0 bis 30 
^ Gew.-Teile wenigstens eines Phosphonatamin d&c allgemeinen Formel (I): A3.y-N-By, sowie gegebenenfaUs weitere Blendpaitner. 
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Flame-resistant polycarbonate moulding compositions 

The present invention relates to polycarbonate moulding compositions incorporating 
phosphonate amines, which are flame resistant and have a good level of mechanical 
properties, especially a high heat resistance, and are low-juicing. 

US-A 4 073 767 and 5 844 028 describe cyclic phosphorus compounds, including 
phosphorinane rings, as suitable flame retardants for polyurethanes, polyesters, 
polycarbonates and polyamides. In US-A 4 397 750, certain cyclic phosphonate esters 
are described as efiBcient flame retardants for polypropylene and other polyolefins. In 
US-A 5 276 066 and US-A 5 844 028 certain (l,3;2-dioxaphosphonnane 
methane)amines are described which can be used as flame retardants in polyurethanes, 
polyesters, styrene polymers, polyvinyl chloride, polyvinyl acetate or polycarbonate. 

US-A 3 505 43 1, French Patent 1 371 139, US-A 3 711 577, US-A 4 054 544 describe 
acycUc triphosphonate amines which are partly halogenated. 

In £P-A 0 640 655, moulding compositions of arontiatic polycarbonate, styrene- 
containing copolymers and graft polymers are described, which can be rendered flame 
resistant with monomeric and/or oligomeric phosphorus compounds. 

In EP-A 0 363 608, flame-resistant polymer mixtures of aromatic polycarbonate, 
styrene-containing copolymer or graft copolymer and oligomeric phosphates as flame 
retardants are described. For some applications, such as for example moulded parts in 
the interior of housing parts, the heat resistance of these mixtures is often inadequate. 

In US-A 5 061 745 pol)mer mi3^^ 

and/or styrme-containing copolymer and monophosphates as flame retardants are 
described. The level of the stress cracking resistance of these mixtures is often 
inadequate for producing thiii-walled housing parts. 
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The object of tiie present invention is therefore to provide flame-resistant PC moulding 
conipositions which have excellent heat resistance^ good mechanical properties and 
low volatility of the phosphorus coniponents in the moulding composition Gow- 
juicing). 

Surprisingly, it has now been found that, by using the phosphonate amines according 
to the invention, flame-resistant moulding compositions are obtained which give 
mouldings with a very good level of mechanical properties and outstanding heat 
resistance. 

The invention therefore provides compositions containing polycarbonate and 0,1 to 30 
parts by weight, preferably 1 to 25 parts by weight, particularly preferably 2 to 20 parts 
by weight, phosphonate amine of formula Q) 

A3.y-N-By (I), 

in which 



A denotes a group of the formula (Ha) 




R' and R^ independently of one anotfaor, denote unsubstitirted or substituted C|-Cio 
alkyl or unsubstitutedor substituted Q-Cjo aryl, 
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and R^ mdq)endently of one another, denote unsubstituted or substituted C,-Cio 
alkyl or unsubstituted or substituted Q-Cjo aryl, or 

and R* together denote unsubstituted or substituted Cj-Cjo alkylene, 

y signifies the numerical values 0, 1 or 2 and 

B independently denotes hydrogen, optionally halogenated Q-Cg allsyl, 
unsubstituted or substituted Q-C,o aiyL 

The present invention preferably provides flame-resistant blends containing 

A) 5 to 95, preferably 10 to 90 parts by weight, particularly preferably 20 to 80 
parts by weight, aromatic polycarbonate and/or polyester carbonate 

B) 1 to 60, preferably 1 to 40 parts by weight, particularly preferably 2 to 30 parts 
by weight, of at least one graft polymer of 

B. 1 5 to 95, prefeably 20 to 60 wt.% one or more vinyl monomers on 

B.2 5 to 95, preferably 40 to 80 wt.% one or more polymer backbones with 
a glass transition temperature of <10*^C, preferably 0°C, particularly 
preferably <-20°C and an average particle size (d^o value) of 0.05 to 
5 (xm, preferably 0.20 to 0.35 ^m, particularly preferably 0.25 to 
0.30 Jim, 

C) 0 to 50, preferably 1 to 30, particdSly "p^^ 2 to 257 parts by'waj^t 
thermoplastic vinyl (co)polymer and/or polyaUcylene terephthalate. 
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D) 0.1 to 30 parts by weight, preferably 1 to 25 parts by weight, particularly 
preferably 2 to 20 parts by weight, phosphonate amine of formula CO 

A3.y.N.By (I), 

in which 

A, B and y have the meaning given above and 

E) 0 to 5 parts by weight, preferably 0.1 to 1 part by weight, particularly 
preferably 0.1 to 0.5 parts by weight, fluorinated polyolefin, 

the sum of the parts by weight of all the components A+B+C+D+E making 1 00. 

Component A 

Aromatic polycaibonates and/or aromatic polyester carbonates as in component A 
which are suitable according to the invention are known 6om the hterature or can be 
prepared by methods known Scorn the literature (for the preparation of aromatic 
polycarbonates see for example Schnell, "Chemistry and Physics of Polycarbonates", 
Interscience Publishers, 1964, and DE-AS 1 495 626, DE-OS 2 232 877, DE-OS 2 703 
376, DE-OS 2 714 544, DE-OS 3 000 610, DE-OS 3 832 396; for the preparation of 
aromatic polyester carbonates e.g. DE-OS 3 077 934). 

Aromatic polycarbonates are prepared e.g. by reacting diphenols with carbonic acid 
halides, preferably phosgene and/or with aromatic dicarboxylic acid dihalides, 
preferably benzenedicaiboxylic add dihalides, by the phase boundary process, 
optionally using chain terminators, for example monophenok^ and optionally using 
triiunctional or more than trifunctional branching agents, for example triphenols or 
tetr^henols. 
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wherein 



5 



B 



15 

X 



is a single bond, €,-€5 alkylene, Q-Cj alkylidene, Cj-Cfi cycloalkylidene, -CH - 
SO-, -CO-, -S-, -SO2-, Q-C,2 arylene, which can be condensed with other 
aromatic rings optionally containing heteioatoms, or a group of the formula 



independently of one another, is Ci-Cg alkyl, preferably C,-C4 alkyl, especially 
methyl, halogen, preferably chlorine and/or bromine, Q-Cjo aryl, preferably 
phenyl, C7-C12 aralkyl, phenyl CrC4 alkyl, preferably benzyl, 

each independently of one another, is 0, 1 or 2, 

is 1 or 0 and 




(IV) 



or a group of the formula (V) 




(V) 
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and R^ selectable individually for each Z, independently of one another, signify 
hydrogen or C,-Q alkyl, preferably hydrogen, methyl and/or ethyl, 

Z signifies caxbon and 

5 

m signifies an integer fiom 4 to 7, preferably 4 or S» 

with the proviso that, on at least one atom Z, 

10 and are both alkyl. ♦ 

Preferred diphenols are hydroquinone, resorcinol, 4,4*-dihydroxydiphenyl, 
bis(hydroxyphenyl) C,-C5 alkanes, bis(hydroxyphenyl) C5-Q cycloalkanes, 
bis(hydroxyphenyl) ethers, bis(hydroxyphenyl) sulfoxides, bis(hydroxyphenyl) 
15 ketones, bis(hydroxyphcnyl) sulfones and a,a-bis(hydroxyphenyl) 
diisopropylbenzenes and the ring-brominated and/or ring-chlorinated derivatives 
thereof 

Particularly preferred diphenols are 4,4'-diphenylphenol, bisphenolA, 2,4-bis(4- 
20 hydroxyphenyl)-2-methyIbutane, l,l-bis(4-hydroxyphenyl)cyclohracane, l,l-bis(4- 
hydroxyphenyl)-3,3,5-trimethylcyclohexane, 4,4'-dihydroxydiphenyl sulfide, 4,4- 
dihydroxydiphenyl sulfone and the di- and tetrabrominated or chlorinated derivatives 
thereof such as, for example, 2,2-bis(3-chloro-4-hydroxyphenyl)propane, 2,2-bis(3,5- 
dichloro-4-hydroxyphenyl)propane or 2,2-bis(3,5-dibromo-4-hydroxyphenyl)pn>pane. 
25 ' 

2,2-Bis(4-hydroxypherQrl)propane (bisphenol A) is particularly preferred. 
The diphenols can be used individually or as any mixtures. 

The diphenols are known fi<>m tiie literature or are obtainable by methods Imown fiiom 
the literature. 
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Suitable chain terminators for the preparation of the thermoplastic, aromatic 
polycarbonates are, for example, phenol, p-chlorophraol, p-tert.-butylphenol or 2,4,6- 
tribromophenol, but also long-chain alkylphenols, such as 4-(l,3- 
tetramethylbutyI)phenol according to DE-OS 2 842 005 or monoalkylphenol or 
diall^rlphenols with a total of 8 to 20 C atoms in the alkyl substituents, such as 3,5-di- 
tert.-butylphenol, p-isooctylphenol, p-tert-octylphcnol, p-dodecylphenol and 2-(3,5- 
dimethylheptyl)phenol and 4-(3,5-dimethyIheptyl)phenoL The quantity of chain 
terminators to be used is generally between 0.5 mole % and 10 mole %, based on the 
sum of moles of the diphenols used in each case. 

The thermoplastic, aromatic polycarbonates have average weight average molecular 
weights (M^ measured e.g. by ultracentrifuge or nephelometry) of 10 000 to 200 000, 
preferably 20 000 to 80 000. 

The thermoplastic, aromatic polycarbonates can be branched by known means, 
preferably by incorporating O.OS to 2.0 mole %, based on the sum of the diphenols 
used, of > trifimctional compounds, e.g. those with > three phenolic groins. 

Both homopolycaibonates and copolycaibonates are suitable. To prepare 
copolycaibonates according to the invention as component A, it is also possible to use 
1 to 25 wt.%, preferably 2.5 to 25 wt.% (based on the total quantity of diphenols to be 
used), polydiorganosiloxanes with hydroxy-aryloxy end groups. These are known (cf. 
for exanq}le US patent 3 419 634) or can be prepared by methods known from the 
literature. The preparation of polydioiganosiloxane-containing copolycaibonates is 
described e.g. in DE-OS 3 334 782. 

Prefeired polycarbonates are, in addition to bisphenol A homopolycaibonates, the 
copolycaibonates of bisphenol A with iq) to 15 mole %, based on the sums of moles of 
diphenols, other diphenols nientipned as prefened or particularly prepared, e^>ecially 
2,2-bis(3,5-dibromo-4-hydioxyphenyl)propane. 
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Aiomatic dicaiboxylic acid dihaKdes for the prq)aration of aromatic polyester 
carbonates are preferably the diacid dicUorides of isophthalic acid, terephtfaalic acid, 
diphenyl etfaer-4,4'-dicaiboxylic acid and of 2,6-naphthalenedicaiboxylic acid. 

5 

Matures of the diacid dichlorides of isophthalic acid and terephthalic add in a ratio of 
between 1 :20 and 20: 1 are particularly preferred. 

In the preparation of poIyestCT carbonates, a carbomc acid hahde, preferably phosgene, 
10 is additionally incorporated as a bifunctional acid derivative. 

In addition to the monophenols already mentioned, their chloroformates and the acid 
chlorides of aromatic monocarboxylic acids which can optionally be substituted by C,- 
C22 alkyl groiq)s or by halogen atoms, and aliphatic C2-C22 monocarboxylic acid 
IS chlorides, are also suitable as chain terminators for the preparation of the aromatic 
polyester carbonates. 

The quantity of chain terminators is 0.1 to 10 mole % in each case, based on moles of 
diphenol in the case of phenolic chain terminators and on moles of dicaiboxylic acid 
20 dichlorides in the case of monocaiboxyUc acid chloride chain terminators. 

The aromatic polyester carbonates can also contain incorporated aromatic 
hydioxycarboxylic acids. 

25 llie aromatic polyester carboiiates can be both linear and branched by a 
(cf also DE-OS 2 940 024 and DE-OS 3 007 934). 

Examples of branching agents which can be used are trifunctional or polyfimctional 
cartK)xylic acid chlorides, such as trimesic add trichloride, cyanuric acid trichloride, 
30 3,3'-4,4-benzophenonetetracaiboxylic add tetrachloride, 1,4,5,8- 
naphthalenetetracarboxyhc acid tetrachloride or pyromellitic acid tetrachloride, in 
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quantities of 0.01 to 1.0 mole % (based on dicarboxylic acid dichlorides used) or 
trifunctional or polyfunctional phenols, such as phloroglucinol, 4,6-dimethyl-2,4,6- 
tri(4-hydroxyphenyl)heptene-2, 4,4-dimethyl-2,4,6-tri(4-hydroxyphenyl)hq)tane, 1,3,5- 
tri(4-hydroxyphenyl)ben2;ene, l,l,l-tri(4-hydK)xyphenyl)ethane, tri(4- 

hydioxyphenyI)phenylmetfaane, 2,2-bis[4,4-bis(4-hydroxyphenyl)cyclohe3qrl]propane, 
2,4-bis(4-hydroxyphenyIisopropyl)phenol, tetra(4-hydroxyphenyl)methane, 2,6-bis(2- 
hydroxy-5-methylbenzyl)-4-methylphenoI, 2-(4-hydioxyphenyl)-2-(2,4- 
dihydroxyphenyl)propane, tetra-(4-[4-hydroxyphenylisopropyl]ph»oxy)methane, 1,4- 
bis[4,4'-dihydroxytriphei}yl)niethyl]benzene, in quantities of 0.01 to 1.0 mole %, based 
on diphenols used. Phenolic branching agents can be placed in the initial mixtuie with, 
the diphenols; acid chloride branching agents can be added together with the acid 
dichlorides. 

In the thermoplastic, aromatic polyester carbonates, the proportion of carbonate 
structural units can be varied at will. 

The proportion of carbonate groups is preferably up to 100 mole %, especially up to 
80 mole %, particularly preferably up to SO mole %, based on the sum of ester groups 
and carbonate groiq)s. 

Both the ester portion and the carbonate portion of the aromatic polyester carbonates 
can be pres^ in the form of blocks or randomly distributed in the polycondensate. 

The relative solution viscosity (T|rei) of the aromatic polyester carbonates is in the range 
of 1.18 to 1.4, preferably 1.22 to 1:3 (measured on solutions of 0.5 g polyester 
carbonate in 100 ml methylene chloride solution at 25^C). 

The thermoplastic, aromatic polycarbonates and polyester carbonates can be used 
alone or in any mixture with one another. 
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Component B 

Component B according to the invention represents graft polymers. These comprise 
graft copolymers with rubber-elastic properties, which are substantially obtainable 
from at least 2 of the following monomers: chloroprene, 13-butadiene, isoi»x>pene, 
styrene, substituted styrenes, aciylonitrile, ethylene, propylene, vinyl acetate and 
(meth)acrylates with 1 to 18 C atoms m the alcohol component; Le. polymers as 
described e.g. in '*Methoden der Organischen Chemie" (Houbm-Weyl), vol. 14/1, 
Georg Thieme-Verlag, Stuttgart 1961, p. 393-406 and in C.B. Bucknall, ^Toughened 
Plastics", Appl. Science Publishers, London 1977. Preferred polymers B are partially 
crosslinked and possess gel contents of more than 20 wt.%, preferably more than 
40 wt.%, especially more than 60 wt.%. 

Preferred graft polymers B conqnise graft polymers of: 

B.l 5 to 95, preferably 30 to 80 parts by weight of a mixture of 

B.1.1 50 to 99 parts by weight styrene, a-methylstyrene, styrenes 
substituted in the ring with halogen or methyl, methyl 
methacrylate or mixtures of these compounds and 

B.1.2 1 to 50 parts by weight acrylonitrile, methacrylonitrile, methyl 
methacrylate, maleic anhydride, C1-C4 alkyl- or phenyl-N- 
substituted maleimides or mixtures of these compounds on 

B2 5 to 95, preferably 20 to 70 parts by weight polymer with a glass 
transition temperature of less than -lO^C, prefoably based on diene 
and/or alkyl aoylate. 

Particularly preferred as polymer backbone B^ is polybutadiene with optionally up to 
30 wt.% styrene or acrylonitrile as comonomer. 
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Preferred graft polymers B are e.g. polymer backbones B.2 such as polybutadiene, 
butadiene/styrene copolymers and polyacrylate rubbers grafted with styreae and/or 
acrylonitrile and/or aOcyl (metfa)acrylates; i.e. copolymers of the type described in DE- 
OS 1 694 173 (=US-A 3 564 077); polybutadienes, butadiene/styrene or 
butadiene/acrylonitrile copolymers, polyisobutenes or polyisoprenes grafted with dlkyl 
acrylates or methacrylates» vinyl acetate, acrylonitrile, styrene and/or alkyl styrenes, as 
described e.g. in DE-OS 2 348 377 (=US-A 3 919 353). 

Particularly preferred polymers B are e.g. ABS polymers, as described e.g. in DE-OS 2 
035 390 (=US-A 3 644 574) or in DE-OS 2 248 242 (=GB-B 1 409 275). 

Particularly preferred graft polymers B are obtainable by the grafting reaction of 

a 10 to 70, preferably 15 to 50, especially 20 to 40 wt.%, based on graft polymer 
B, of at least one (meth)acrylate or 10 to 70, preforably 15 to 50, especially 20 
to 40 wt.% of a mixture of 10 to 50, preferably 20 to 35 wt.%, based on 
mixture, acrylonitrile or (meth)acrylate and 50 to 90, preferably 65 to 80 wt.%, 
based on mixture, styrene, as graft B.l on 

P 30 to 90, preferably 50 to 85, especially 60 to 80 wt%, based on graft polymer 
B, of a butadiene polymer with at least 50 wt%, based on p, of butadiene 
gjcoups as polymer backbone B.2. 

The gel content of the polymer bacld)one p is preferably at least 70 wt% (measured in 
toluene), the degree of grafting G 0.15 to 0.55 and the average particle diameter dso of 
the graft polymer B.2 0.05 to 2 jjun^ pr eferably 0.1 to 0.6 \tm. 

(Meth)acrylates a are esters of acrylic acid or metfaacrylic add with monohydric 
alcohols with 1 to 18 C atoms. Particularly preferred are methyl methacrylate, ethyl 
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methacrylate and propyl methacrylate, n-butyl acrylate, t-butyl aaylate and t-butyl 
methaoylate. 

In addition to butadiene g[oiq)s, the polymer backbone P can contain up to SO wt.%, 
based on p, groitps of other ethyl^cally unsaturated monomors, such as styrene, 
acrylonitrile, esters of acrylic or metfaacrylic acid wifli 1 to 4 C atoms in the alcohol 
component (such as methyl acrylate, ethyl acrylate, methyl methacrylate, ethyl 
methacrylate), vinyl esters and/or vinyl ethers. The preferred polymer backbone P 
consists of pure polybutadiene. 

The degree of grafting G refers to the weight ratio of grafting monomers grafted on to 
the polymer backbone and is dimensionless. 

The average particle size is the diameter above and below which SO wt.% of the 
particles re^ectively lie. It can be determined by means of ultracentriftige 
measurement (W. Scholtan, H. Lange, Kolloid, Z. und Z. Polymere 250 (1972), 782- 
796). 

Particularly preferred polymers B are e.g. also graft polymers of 

T, 20 to 90 wt%, based on component B, polyacrylate rubber with a glass 
transition temperature of <-20^C as polymer backbone B.2 and 

5 10 to 80 wt%, based on conq)onent B, of at least one polymerisable, 
ethyloiically unsaturated monomer as graft mbiiomers C. 1 . 

The polyacrylate rubbers t of polymm B are preferably polymers of alkyl acrylates, 
optionally with \sp to 40 wt.%, based on x, of oth^ polymerisable, ethylenically 
unsaturated monomers. The preferred polymerisable acrylates include Ci-Cg alkyl 
esters, e.g. methyl, ethyl, butyl, n-octyl and 2-ethylhexyl esters; halogen alkyl esters. 
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pieferably halogen Ci-Cg alkyl esters such as chloroethyl aciylate, and mixtures of 
these monomers. 

Monomers mfh more than one polymerisable double bond can be cbpolymeiised for 
the purpose of crosslinldng. Preferred examples of crosslinking monomers are esters of 
unsaturated monocarboxylic acids ^th 3 to 8 C atoms and unsaturated monohydric 
alcohols with 3 to 12 C atoms or satiirated polyols with 2 to 4 OH groins and 2 to 20 
C atoms, such as e.g. ethylene glycol dimethacrylate, allyl mediaciylate; 
polyunsaturated heterocyclic compoimds, such as e.g. trivinyl and triallyl cyanurate; 
polyfimctional vinyl compoxmds, such as di- and trivinylbenzenes; but also triallyl 
phosphate and diallyi phthalate. 

Preferred crosslinking monomers are allyl methacrylate, ethylene glycol dimethy 
aciylate, diallyi phthalate and heterocyclic compounds having at least 3 ethylenically 
imsaturated groups. 

Particularly preferred crosslinking monomers are the cyclic monomers triallyl 
cyanurate, triallyl isocyanurate, trivinyl q^anurale, triaciyloylhexahydro-s-triazine, 
triallyl benzenes. 

The quantity of the crosslinking monomers is preferably 0.02 to 5, especially 0.05 to 
2 wt%, based on the polymer backbone x. 

When using cyclic crosslinking monomers with at least 3 ethylenically unsaturated 
groups, it is advantajgeous to limit the quantity to less than 1 wL% of the polymer 
backbone T. 



Preferred "other'' polymerisable, ethylenically unsaturated monomers that can 
optionally be used for the preparation of the polymer backbone t in addition to the 
aoylates are e.g. aciylonitrile, styrene, a-methylstyrene, acrylamide, vinyl Ci-Ce alkyl 
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ether, methyl methacrylate, butadiene. Preferred polyaciylate rubbers as polymer 
backbone x are emulsion polymers having a gel content of at least 60 wt.%. 

Other suitable polymer backbones according to B.2 are silicone rubbers with graft- 
5 active points as described m DE-OS 3 704 657, DE-OS 3 704 655, DE-OS 3 631 540 
and DE-OS 3 631 539. 

The gel content of the polymer backbone B.2 is determined at 25^C in 
dimethylformamide (M. HofiGnann, H. KrOmer, R. Kuhn, Polymei:analytik I and n, 
10 Georg Thieme-Verlag, Stuttgart 1977), 

The graft polymers B can be prepared by known processes such as bulk, suspension, 
emulsion or bulk suspension processes. 

15 Since it is known that, during the grafting reaction, the grafting monoma:s are not 
necessarily completely grafted on to Ihe polymer backbone, graft polymers B 
according to the invention are also understood to be those products obtained by 
polymerisation of the graft monomers in the presence of the polymer backbone. 

20 The average particle size djo is the diamet^ above and below which 50 wt% of the 
particles respectively lie. It can be determined by means of ultiacentrifuge 
measurement (W. Scholtan, H. Lange, KoUoid, Z, und Z. Polymere 250 (1972), 782- 
796). 

25 Since it is known that, during the grafting reaction, the grafting monomers are not 
necessarily completely grafted on to the polymer backbone, graft polymers B 
according to the invention are also undecstood to be those products obtained by 
(co)polymerisation of the gradft monomers in the presence of the polymer backb^ 
and formed during working up. 

30 
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C mponentC 

Component C comprises one or more thermoplastic vinyl (co)polymers C.l, 
polyalkylene tereph^ates C.2 or mixtures thereof. 

Suitable as (co)polymers C.l are polymers of at least one monomer &om the group of 
vinyl aromatics, vinyl cyanides, such as unsaturated nitriles, Ci-C, alkyl 
(meth)acrylates, unsaturated carboxylic acids and derivatives such as anhydrides and 
imides of unsaturated caiboxylic acids. 

Especially suitable are (co)polymers of 

C.1.1 50 to 99 parts by weight of vinyl aromatics and/or ring-substituted vinyl 

aromatics, such as e.g. styrene, a-metfaylstyrene, p-metfaylstyrene, p- 

chlorostyrene, and/or C,-C4 alkyl methaciylates such as e.g. metihyl 
mefhaciylate, ethyl methaciylate, and 

C.1.2 1 to SO parts by wdgiht of vinyl cyanides such as unsaturated nitriles, e.g. 
acrylonitrile and methacrylonitrile and/or Cj-Cg alkyl (meth)acrylates, e.g. 
methyl methacrylate, n-butyl acrylate, t-butyl aciylate, and/or unsaturated 
carboxylic acids such as maleic acid and/or derivatives, such as anhydrides and 
imides of unsaturated carboxylic acids, such as e.g. maleic anhydride and N* 
phenylmaleimide. 

The (co)polymers C. 1 are resinous, themioplastic and mbber-free. 

Copolymers of C.1.1 styrene and C.1,2 acrylonitrile are particularly preferred. 

Thie (co)polymers according to C.l are known and can be prepared by radical 
polymerisation, especially by emulsion, suspension, solution or bulk polymerisatioa 
The (co)polymeis according to component C preferably possess molecular weights 
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(weight average, determined by light scattering or sedimentation) of between 15 000 
and 200 000. 

The polya]]grlene terq>hthalates of compon^t C.2 are reaction products of aromatic 
dicaiboxylic acids or their reactive derivatives, such as dimethyl esters or anhydrides, 
and aliphatic, cycloaliphatic or araliphatic diols and mixtures of these reaction 
products. 

Prefened polyalkylene terephthalates contain at least 80 wt.%, preferably at least 
90 wt.%, based on the dicaiboxylic acid component, terephthalic acid groups and at 
least 80 wt.%, preferably at least 90 mole %, based on the diol component, ethylene 
glycol and/or 1,4-butanediol groups. 

In addition to terephthalic acid esters, the preferred polyalkylene terephthalates can 
contain up to 20 mole %, preferably up to 10 mole %, groups of other aromatic or 
cycloaliphatic dicaibo^Qrlic acids witii 8 to 14 C atoms or aliphatic dicaiboxylic acids 
with 4 to 12 C atoms, such as e.g. groiq)s of phthalic add, isophthalic acid, 2,6- 
n^hthalenedicaifooyxlic acid, 4,4'-diphenyldicarboxylic acid, succinic acid, adq)ic 
acid, sebacic acid, azelaic acid, cyclohexanediacetic add. 

In addition to ethylene glycol or 1,4-butanediol groups, the preferred polyalkylene 
terephthalates can contain iqj to 20 mole %, preferably up to 10 mole %, other 
aliphatic diols with 3 to 12 C atoms or cycloaliphatic diols with 6 to 21 C atoms, e.g. 
groups of 1,3-propanediol, 2-ethyH,3-propanediol, neopentyl glycol, 1,5-pentanediol, 
1,6-hexanediol, 1,4-cyclohexanedimethanol, 3-ethyl-2,4-pentanediol, 2-methyl-2,4- 
pentanediol, 2,2,4-trimefliyl-l,3-p€ntanediol, 2-ethyH,3-hcxanediol, 2,2-diethyl-l,3- 
propanediol, 2,5-hexanediol, l,4-di(B-hydroxyethoxy)benzene, 2,2-bis(4- 
hydioxycyclohexyl)propane, 2,4-dihydroxy-l,i^,3-tetramethylcyclobutane, 2,2-bis(4- 
B-hydroxyethoxyphenyl)propane and 2,2-bis(4-hydroxypropoxyphenyl)propane (DE- 
CS 2 407 674, 2 407 776, 2 715 932). 
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The polyalkylene terephthalates can be branched by incorporating relatively small 
quantities of 3- or 4-hydric alcohols or 3- or 4-basic caiboxylic acids, e.g* according to 
DE-OS 1 900 270 and US-A 3 692 744. Examples of preferred branching agents are 
trimesic acid, trimellitic acid, trimethylolethane and -propane andpentaerytfaritol. 

5 

Particularly preferred are polyalkylene terephthalates which have been prepared solely 
Scorn terephthalic acid and the reactive derivatives thereof (e.g. its dialkyl esters) and 
ethylene glycol and/or 1,4-butanediol, and mixtures of these polyalkylene 
terephthalates. 

Mixtures of polyalkylene terephthalates contain 1 to 50 wt.%, preferably 1 to 30 wt.%, 
polyethylene terephthalate and 50 to 99 wt.%, preferably 70 to 99 wt.%, polybutylene 
terephthalate. 

15 The polyalkylene terephthalates preferably used generally possess an intrinsic 
viscosity of 0.4 to 1.5 dl/g, preferably 0.5 to 1.2 dl/g, measured in phenol/o- 
dichlorobenzene (1:1 parts by weight) at 25°C in an Ubbelohde viscometer. 

The polyalkylene terephthalates can be prepared by known methods (cf. e.g. 
20 Kunststoff-Handbuch, vol. Vm, p. 695 et seq., Carl-Hanser-Verlag, Munich 1973). 

Component D 

The moulding con^sitions according to the invration contain as flame retardants at 
25 least one phosphonate amine of formula (T) 

in which 



CA 02383681 2002-02-27 

Le A 33 710- Foreign 



-18- 




A denotes or 
wherein 

5 R', R^ and R^ and also B and y have the meaning given above. 

B preferably denotes, independently, hydrogen, ethyl, n- or iso-propyl, whidi can 
be substituted by halogen, unsubstituted Q-Cjo aiyl or Q-C,o aryl substituted 
by C,-C4 alkyl and/or halogen, especially phenyl or naphthyl. 

10 

Alkyl in R\ R^ R' and R'* independently denotes preferably methyl, ethyl, n-propyl, 
iso-propyl, n-, iso-, sec- or tert-butyl, pentyl or hexyl. 

Substituted alkyl in R^ R^ R^ and R'* independently denotes preferably halogen- 
15 substituted C,-C,o alkyl, especially mono- or disubstituted methyl, ethyl, n-propyl. iso- 
propyl, n-, iso-, sec.- or tert.-butyl, pentyl or hexyl. 

R^ and R\ together with the carbon to which they are bonded, preferably fonn 
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl, especially cyclopentyl or 
20 cyclohexyl. 

In R\ R^, R^ and R\ Q-Cjo aiyl independently denotes preferably phenyl, nq)hthyl or 
bin^hthyl, especially o-phenyl, o-naphthyl, o-bin^hthyl, which can be substituted 
(generally mono-, di- or trisubstituted) by halogen* 

^5 "~ " '■ 

The following are mentioned as preferable and by way of examples: 5,S,5*S',S'*,S* - 
hexamethyltis(13,2-dioxaphosphorinanemethane)am^ of formula 
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N 



3 



(experimental product XPM 1 000 from Solutia Inc., St Louis, USA) 
l,3,2-dioxaphosphorinane-2-methanamine, N-butyl-N[(5,5-dimethyH,3,2-dioxaphos- 
phorinan-2-yl)methyl]-5,5-dimethyl-, P,2-dioxides; 1 ,3,2-dioxaphosphorinane-2- 
methanamine, N-[(5,5-dimethyH ,3^Hiioxaphosphoiinan-2-yl)methyI]-5,S-dimethyl- 
N-phenyl-, P,2-dioxide; l,3,2-dioxaphosphorinane-2-methananune, N^-dibutyl-5,5- 
dime&yK 2-oxide, 1^3,2-dioxaphosphorinane-2-methanamine, N-[(S,S-dimethyl- 
1 ,3,2-dioxaphosphorinan-2-yl)methyl]-N'^thyl-5,5-dimethyI-, P,2-dioxide, 1 3^- 
dioxaphosphorinane-2«*methanammey N-butyl-N-[(S,S-*dichloromethyl- 1 ,3,2-dioxa- 
phosphorman-2-yl)methyl]-5,5-didiloromethyl-, P,2-dioxide, 1,3^- 

dioxaphosphorinane-2-methanamine, N-[(5,5-dicWoromethyl- 1 ,3,2-dioxaphosphor- 
inan-2-yi)methyl]-5,5-dichloromethyl-N-phenyl, P,2-dioxide; 1 ,3,2- 

dioxaphosphorinane-2-methanamine, N,N-di-(4-chlorobutyl)-5,5-dimethyl-2-oxides; 
1 ,3,2-dioxaphosphorinane-2-methanimine, N-[(5,5-dimethyl- 1 ,3,2-dioxaphosphorinan- 
2-yI)methane]-N-(2-chloroethyl>5,5-di(chloromethyl)-, P2-dioxide. 

The following are also preferred: 

Compounds of formulae (1-2) or (1-3) 




3 




3 



wherein 



LeA33 710- Foreign 



CA 02383681 2002-02-27 



-20- 



R\ R^ and have the meanings given above. 

Compounds of formulae (1-2), (I-l) are particularly preferred. The individual 
compounds mentioned above are also particularly preferred. 

The compounds of formula (I) can be prepared by the following methods: 

a) PCI3 is added to a mixture of 1,3-diol derivatives, water and an organic solvent 
at a temperature of 10-60^C. A 5,5-substituted l,3,2-dioxaphosphorinane-2- 
oxide of formula (la) 



is obtained, wherein R^ and R^ have the meaning given above, 

b) after purification, the l,3,2-dioxaphosphorinane-2-oxide is reacted in para- 
formaldehyde with an amine ByNH3.y, wherein B and y have the meaning given 



after purifying again and drying, the phosphonate amine of formula Q) is 



A detailed description of the prq)aration method can be taken from US patent 
specification 5 844 028. 




CH— O 



above. 



obtained 
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ComponentE 

The fluormated polyolefins E are of high molecular weight and possess glass transition 
tonperatures of more than -30^C, generally more than lOO^'C, fluorine contents, 
preferably of 65 to 76, especially of 70 to 76 wt.%, average particle diameters djQ of 
0.05 to 1 000, preferably 0.08 to 20 ^m. The fluorinated polyoleiSns E generally have a 
density of 1.2 to 2.3g/cm^. Preferred fluorinated polyolefins £ are 
polytetrafluoroethylene, polyvinylidene fluoride, tetrafluoroethylene 
(hexafluoropropylene and ethylene/tetrafluoroethylene copolymers. The fluorinated 
polyolefins are known (cf **Vinyl and Related Polymers** by Schildknecht, John Wiley 
& Sons, Inc., New York, 1962, pages 484-494; *Tluorpolymers'* by Wall, Wiley- 
Interscience, John Wiley & Sons, Inc., New York, volume 13, 1970, pages 623-654; 
'Modem Plastics Encyclopedia", 1970-1971, volume 47, part 10 A, October 1970, 
McGraw-Hill Inc., New York, pages 134 and 774; 'Modem Plastics Encyclopedia", 
1975-1976, October 1975, volume 52, part 10 A, McGraw-HiU Inc., New York, pages 
27, 28 and 472 and US-A 3 671 487, 3 723 373 and 3 838 092). 

They can be prepared by known methods, for example by polymerisation of 
tetrafluoroethylene in an aqueous medium with a fi^ radical-forming catalyst, e.g. 
sodium, potassium or ammonium peroxydisulfate at pressures of 7 to 71 kg/coo? and at 
teo^eratures of 0 to 200''C, prefraably at temperatures of 20 to lOO^'C. (For fiirth^ 
details, cf. e.g. US patent 2 393 967). Depending on the fomi in which they are used, 
the density of these materials can be between 1.2 and 2.3 g/cm^, and the average 
particle size between 0.5 and 1 000 ^m. 

Preferred fluorinated polyolefins E according to the invention are tetrafluoroethylene 
polymers with average particle diameters of O.OS to 20 ^m^ preferably 0.08 to 10 (im, 
and a density of 1.2 to 1.9 g/cm\ and are preferably used in die form of a coagulated 
mixture of emulsions of the tetrafluoroethylene polymers E with emulsions of the graft 
polymers B. 
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Suitable fluorinated polyolefins E which can be used in powdered fonn are 
tetrafluoroettiylene polymers with average particle diameters of 100 to 1 000 jim and 
densities of 2.0 g/cm^ to 2.3 g/cm\ 

5 Other preferred preparations are the fluorinated polyolefins E: 

E. 1) as a coagulated mixture with at least one of components A to C, flie fluorinated 
polyolefin E or polyolefin mixture in the form of an emulsion being mixed 
with at least one emulsion of components A to C and then coagulated 

10 

or 

E.2) as a precompound wiA at least one of components A to C, the fluorinated 
polyolefins E in die form of a powder being blended with a powder or granules 
15 of at least one of conq)onents A to C and conq>ounded in the melt, generally at 

temperatures of 208^C to 330^C in the conventional equipment such as internal 
mixers, extruders or double-shaft screws. 

Preferred preparations for the fluorinated polyolefins E are coagulated mixtures with a 
20 graft polymer B or a vinyl (co)polymer C.l. 

To prepare a coagulated mixture of B and E, an aqueous emulsion (latex) of a graft 
polymer B is first blmded with a fine-particle emulsion of a fluorinated polyolefin E; 
suitable emulsions of fluorinated polyolefins usually possess soUds contents of 30 to ^ 
25 70 wt.%, especially 50 to 60 wt%, preferably 30 to 35 wt%. 

The quantity stated in the description of components A, B and C does not contain the 
proportion of the graft polymer, vinyl (co)polymCT or polycarbonate for flie coagulated 
niixture according to E. 1) and E.2). 



30 
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The equilibrium ratio of graft polymer B or (co)polymers to the fluorinated polyolefin 
E in the emulsion mixture is 95:5 to 60:40, preferably 90:10 to 50:50. The emulsion 
mixture is then coagulated by known means, e.g. by spray drying, freeze drying or 
coagulation by means of addiag inorganic or organic salts, acids, bases or organic, 
water-miscible solvents, such as alcohols, ketones, preferably at temperatures of 20 to 
150°C, especially 50 to lOO^C. If necessary, drying may be carried out at 50 to 200°C, 
preferably 70 to lOO^'C. 

Suitable tetrafluoroethylene polymer emulsions are commercial products and are 
available for example from DuPont as Teflon 30 N. 

The moulding compositions according to the invention can contain at least one of the 
conventional additives, such as lubricants and mould release agents, nucleating agents, 
antistatic agents, stabilisers and dyes, pigments and/or reinforcing materials. Suitable 
inorganic reinforcing materials are glass fibres, optionally cut or groimd, glass beads, 
glass spheres, lamellar reinforcing material such as kaolin, talc, mica, carbon fibres. 
Cut or ground glass fibres, preferably with a length of 1 to 10 mm and a diameter of 
<20 ^m are preferably used as reinforcing material in a quantity of 1 to 40 parts by 
weight; the glass fibres are preferably surface-treated. 

In addition, the moulding compositions according to &e invention can contain at least 
one polar compound of at least one of the metals of main groups 1 to 5 or of subgroups 
1 to 8 of the periodic table with at least one element selected Scorn the group of 
oxygen, sulfiir, boron, carbon, phosphorus, nitrogen, hydrogen and silicon as an 
extremely finely divided inorganic powder. An oxide or hydroxide, preferably TiOj, 
SiOj, SnOj, ZnO, boehmite, ZrO}, AljOj, iron oxides, mixtures thereof and doped 
compounds are preferably used as the polar compound, particularly preferably 
bodunite or TiOj, with an average particle diameter of <200 rmi, ^ieferSiy OTl - 
100 rmi, particularly preferably 1-50 nnoL 
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The moulding compositions according to the invoition can contain one or more 
additional flame retardants, optionaUy having a synergistic action. Organic halogen 
compounds such as decabromobisphenyl ether, tetrabromobiq)henol, inorganic 
halogen compounds such as ammonium bromide, nitrogen compounds such as 
5 melamine, melamine-fonnaldehyde resins, inorganic hydroxide conq)ounds such as 
Mg, Al hydroxide, inorganic compounds such as antimony oxides, barium metaborate, 
hydroxoantimonate, zirconimn oxide, zirconium hydroxide, molybdenum oxide, 
ammonium molybdate, zinc borate, ammonium borate and tin oxide and also siloxane 
compounds are mentioned as examples of other flame retardants. These flame 
10 retardants are generally added in a quantity of up to 20 wt.% (based on the total 
moulding composition). 



In addition, phosphorus compounds of formula (VI) 

s 

(VD, 



R'— (O)-P-(O)— 



IS in which 



R', and R', independently of one another, are an optionally halogaiated C,-Cg alkyl 
or an optionally halogenated and/or alkylated C^Q cycloaH^l or an optionally 
halogenated and/or alkylated and/or arallcylated Q-C30 aiyl, and 

20 

V* and "r, independently of one anothCT, are 0 or 1, 
are suitable as flame retardants 



25 



These phosphorus con[4)ounds are generally known (cf. e.g. UUmaun, Enzyklopadie 
der technischen Chemie, voL 18, pages 301 et seq., 1979 and EP-A 345 522. The 
^alkylated phdsphorus coinpounds are described e;g; in DE-OS 38 24 356. 
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Optionally halogenated Cj-Cg alkyl groups according to (VI) can be mono- or 
polyhalogenated, linear or branched Examples of alkyl groups are chloroethyl, 2- 
chloropropyl, 2,3-dibromopropyl, butyl, methyl or octyL 

Optionally halogenated and/or alkylated C5-Q cycloalkyls according to (VI) are 
optionally mono- to polyhalogenated and/or alkylated C5 or Q cycloalkyls, i.e. e.g. 
cyclopentyl, cyclohexyl, 3,3,5-trimethylcyclohexyl and completely chlorinated 
cyclohexyl. 

Optionally halogenated and/or alkylated and/or aralkylated C5-C30 aryl groups 
according to (VI) are optionally mono- or polynuclear, mono- or polyhalogenated 
and/or alkylated and/or aralkylated, e.g. chlorophenyl, bromophenyl, 
pentachlorophenyl, pentabromophenyl, phenyl, cresyl, isopropylphenyl, bmzyl- 
substituted phenyl and naphthyl. 

and R' preferably denote, indq)endently of one another, methyl, e&yl, butyl, 
octyl, phenyl, cresyl, cumyl or nq>hlhyL R^ R^ and R^ particularly preferably denote, 
independently of one another, methyl, ethyl, butyl, phenyl optionally substituted by 
methyl and/or ethyl. 

Phosphorus compounds according to formula (VI) which can be used according to the 
invention are e.g. tributyl phosphate, tris(2-chloroethyl) phosphate, tris(2,3- 
dibromopropyl) phosphate, triphenyl phosphate, tricresyl phosphate, diphenyl cresyl 
phosphate, diphenyl octyl phosphate, diphenyl-2-ethyl cresyl phosphate, tri(isopropyl 
phenyl) phosphate, tris(p-benzyl phenyl) phosphate, triphenylphosphine oxide, 
dimethyl methanq)hosphonate, dipentyl methanephosphonate and diethyl 
phenylphosphonate. 

Dimeric and oligomeric phosphates, as described e.g. in EP-A 0 363 608, are also 
suitable flame retardants. 
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The moulding compositions according to the invention can contain phosphorus 
compounds according to formula (VII) 



O 
II 



r'— (0)„— P — 0-X-O- 

«!»„ (' 



)11 



1 

I 19 



-(O)— R 



13 



(vn) 



as flame retaidants. 



In the fonnula, R*^ R", R" and R", independently of one another, denote Cj-Cg alkyl, 
Cj-Q cycloalkyl, Cg-Cjo aiyl or C7-C12 aralkyl, optionally halogenated in each case. 

R^^ R", R'^ and R" preferably denote, independently of one another, C^C^ alkyl, 
phenyl, n^hthyl or phenyl-C,-C4 alkyl. For their part, the aromatic groxips R'^ R", R^^ 
and R" can be substituted with halogen and/or alkyl groups, preferably chlorine, 
bromine and/or C,-C4 alkyl. Particularly preferred aiyl groups are cresyl, phenyl, 
xylenyl, propylphenyl or butylphenyl and the corresponding brominated and 
chlorinated derivatives thereof. 



X in formula (VIQ signifies a mono- or polynuclear aiomattc groiQ) with 6 to 30 
C atoms. This is preferably derived fiom diphenols of fonnula (m). 
Diphenylphenol, bisphenol A» resorcinol or hydroquinone or the chlorinated or 
brominated derivatives thereof are particularly preferred. 

n in formula (VU) can be 0 or 1, independently of one another, n preferably 
being equal to 1. - - - 

k denotes values ftom 0 to 30, preferably an average value of 0.3 to 20, 
particularly preferably 0.5 to 10, especially 0.5 to 6. 
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Mixtures of 10 to 90 wt.%, preferably 12 to 40 wt.%, of at least one monophosphonis 
compound of fonnula (VI) and at least one oligomeric phosphorus compound, or a 
mixture of oligomeric phosphorus compounds as described in EP-A 363 608 and 
phosphonis compounds according to formula (VII) can also be used in quantities of 10 
to 90 wt%, preferably 60 to 88 wt%, based on the total quantity of phosphorus 
compounds. 

Monophosphonis compounds of fonnula (VI) are especially tributyl phosphate, tris(2- 
chloroethyl) phosphate, tris(2,3-dibromopropyl) phosphate, triphenyl phosphate, 
tricresyl phosphate, diphenyl cresyl phosphate, diphenyl octyl phosphate, diphenyl-2- 
ethyl cresyl phosphate, tri(isopropyl phenyl) phosphate, halogen-substituted aiyl 
phosphates, dimethyl methylphosphonate, diphenyl methylphosphonate, diethyl 
phenylphosphonate, triphenylphosphine oxide or tricresylphosphine oxide. 

The mixtures of monomeric and oligomeric phosphorus compounds of fonnula (VB) 
have average k values of 0.3 to 20, preferably 0.5 to 10, eqjecially 0.5 to 6. 

The phosphorus conqx>unds mentioned are known (cf e.g. EP-A 363 608, EP-A 640 
655) or can be prepared by known methods in an analogous fashion (e.g. XJllmanns 
EncykIop3die der technischen Chemie, vol. 18, p. 301 et seq., 1979; Houben-Weyl, 
Metfaoden der oiganischra Chemie, vol 12/1, p. 43; Beilstein vol. 6, p. 177). 

The moulding compositions according to the invention containing the components A 
to E and optionally other known additives such as stabilisers, dyes, pigments, 
lubricants and mould release agents, nucleatmg agents, nanoparticles and also 
antistatic agents and reinforcing materials and flame retardants, are prepared in that the 
respective components are blended by known means and melt-compounded and melt- 
extruded at temperatures of 200^0 to 300^C in conventional equipment such as 
internal mixers, extruders and double-shaft screws, component E preferably being used 
in the form of the coagulated mixture abeadyr motioned. 
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The individual components can be blended by known means both successively and 
simultaneously, both at about 2Q^C (ambient temperature) and at elevated temperature. 

The moulding compositions of the present invoition can be used for the production of 
mouldings of all types. In particular, mouldings can be produced by injection 
moulding. Examples of mouldings which can be produced are: housing parts of all 
types, e.g. for domestic ^pliances such as juice presses, coffee machines, mixers, for 
o£Sce machineiy such as monitors, printers, copiers or covers for the building sector 
and parts for the automotive sector. They are also used in the electrical engineering 
sector because they have very good electrical properties. 

The moulding compositions according to the invention can also be used for exanq>le to 
produce the following mouldings or moulded parts: 

parts for internal fittings in rail vehicles, hub caps, housings for electrical Bppiiances 
containing small transformers, housings for equipment for the dissemination and 
transfer of information, housings and cladding for medical purposes, massage and 
housings therefor, toy vehicles for childrCT, preMmcated wall panels, housings for 
safety equipment, rear spoilers, thermally insulated transport containers, facility for 
holding or caring for small animals, mouldings for sanitary and bath fittings, covering 
grid plates for ventilation openings, mouldings for summer houses and garden sheds 
and housings for gard^ing equipment. 

The moulding compositions are particularly suitable for the production of mouldings 
where particularly high heat resistance is required of the plastics used (e.g. current- 
carrying conoponents). 

Another form of processing is the production of mouldings by tfaennofoixning &om 
previously produced sheets or films. 
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Thus, the present invention also provides the use of the moulding compositions 
according to the invention for the production of mouldings of any type^ preferably of 
the types mentioned above» and the mouldings made bom the moulding conq)Ositions 
according to the invention. 
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Examples 
Component A 

S A| Linear polycarbonate based on bisphenol A with a relative solution 

viscosity of 1.2S2» measured in CH2CI2 as solvent at 25^C in a 
concentration of O.S g/100 ml. 

A2 Linear polycarbonate based on bisphenol A with a relative solution 

10 viscosity of 1.203, measured in CHJClj ^s solvent at 25°C in a 

concentration of 0.5 g/100 ml. 

Component B 

IS Graft polymer of 45 parts by weight of a copolymer of styrene and acrylonitrile in a 
weight ratio of 72:28 on 55 parts by weight of particulate, crosslinked polybutadiene 
rubber (average particle diameter ~ 0.4 ]xm), prq)ared by emulsion polymerisation. 

Component C 

20 

Styrene/acrylonitrile copolymer with a styrene/^aaylonitrile weight ratio of 72:28 and 
an intrinsic viscosity of 0.55 dl/g (measured in dimethylfomiamide at 20^C). 

Component D 

25 

Phosphonate amine of the formula: 

[>C^-<^ 

3 

(development product -XPM 1000 fiom SolutiaInc.> St Louis, Mo.) 
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Component E 

Blendex 446, General Electric, N. Y. USA: batch of SAN/Teflon in a 1 : 1 weight ratio. 

Preparation and testing of the moulding compositions according to the invention 

The conqsonents A to E are mixed in a 3-htre intonal rrnxsr. The mouldings are 
produced on an Axburg 270 £ type injection moulding machine at 260°C. 

The heat resistance is determined by the Vicat B method according to DIN 53 460. 

The composition of the materials tested and the data obtained are compiled in the 
following table. 
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Table 1: Composition and properties of the polycarbonate ABS moulding 
compositions 



Exanq}le 


1 


Component 




[parts by weight] 




A, 


41.70 


A. 


25.90 


B 


10.50 


C 


8.80 


D 


11.90 


£ 


0.8 


Mould release agrait 


0.4 


Properties 




VicatBlZOrC] 


116» 


UL 94 V [3^ mm] 


VO 


Total duration of flame [s] 


5 



The moulding compositions according to the invention, which are flame resistant, are 
distinguished by high heat resistance and are low-juidng, Le. no deposits occur on the 
surface. 
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Claims 

t 

1. Composition containing polycaibonate and/or polyester caibonate and 0.1 to 
30 parts by weight phosphonate amine of the general formula Q) 

A3.,-N-B, CD, 

herein 

A denotes 



\ / M (Da) 



or 



(lib) 



and 



and independently of one another, denote unsubstituted or substituted 
Cj-Cw alkyl or unsubstituted or substituted Q-Cjo aryl, 

R^ and R^ independently of one another, denote unsubstituted or substituted 
Ci-Cio alkyl or unsubstituted or substituted C^C,o aryl, 

R^ anjd R^ together denote imsubs^ or substituted C^-Ciq alkylene, 

y signifies the numerical values 0, 1 or 2 and 



5 



10 
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B independently denotes hydrogen, optionally halogenated Cj-Q alkyl or 
imsubstituted or substituted C^C,o aiyl. 

2. Blends according to claim 1 containing 

A) 5 to 95 parts by weight of aromatic polycaibonate or polyester 
carbonate 

B) 1 to 60 parts by weight of a graft polymer of 

B. 1 5 to 95 wt % one or more vinyl monomers on 



B.2 5 to 95 wt% one or more polymer backbones with a glass 
transition temperature of <10^C and an average particle size (d^o 
1 5 value) of 0.05 to 5 ^m, 

Q 0 to 50 parts by weight of themioplastic vinyl (co)polymer and/or 
polyalkylene terephthalate, 

20 D) 0.1 to 30 parts by weight of a phosphonate amine or a mixture of 

formula Q) 

A3.y-N-By (I), 

25 in which 

A, Bandy have flie meaning given in claim 1, 
3. Blends according to claim 1, containing 2 to 25 parts by weight of coii?)onent 

30 
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4 Blends according to claim 1, containing 2 to 20 parts by weight of component 
D. 

5. Blends according to any one of claims 1 to 3, containing phosphonate amines 
selected from the group of 5,5,5*5',5",5"-hexamethyltris(l,3,2-dioxa- 
phosphorinanemethane)amin-2^',2"-trioxide of formula (I-l) 




13^-dioxaphosphorinane-2-methaiiamine, N-butyl-N[(5,5-dimethyH,3^- 
dioxaphosphorinan-2-yl)methyI]-5,5-dimethyl-, P,2-dioxides; 1 ,3,2- 
dioxaphosphorinane-2-methanamine, N-[(5,5-dimethyl- 1 ,3^-dioxaphosphor- 
inan-2-yl)methyl]-5,5-dimethyl-N-phenyl-, P^-dioxide; 1 ,3,2- 

dioxaphosphorinane-2-methanamine, N,N-dibutyl-5,5-dimethyl-, 2-oxide, 
l,3;2-dioxaphosphorinane-2-meflianamine, N-[(5,5-dimethyH,3,2-dioxaphos- 
phorinan-2-yl)methyl]-N-ethyl-5,5-dimethyl-, P;2-dioxide, 1 ,3,2- 

dioxaphosphorinane-2-methanamine, N-butyI-N-[(5,5-dichloromethyl- 1 ,3,2- 
dioxaphosphorinan-2-yl)methyl]-5,5-dichloromethyl-, P,2-dioxide, 1 ,3,2- 
dioxaphosphorinane-2-methanamine, N-[(5,5-dichloromethyl-l,3,2-dioxaphos- 
phoiinan-2-yl)methyl]-5,5-dichloromethyl-N-phenyl, P,2-dioxide; 1,3,2- 
diox£qphosphorinane-2-metfaananaine, NJ^-di-(4-chlorobutyl)-5,5-dimethyl-2- 
oxides; l,3,2-diox^hosphorinane-2-metbaniniine, N-[(5,5-dimethyl-13,2- 
diox^hosphorinan-2-yl)me<hane]-N-(2-cUoroethyl)-5,5-di(cUorom 
P2-dioxide. 

6. Blends according to any one of claims 1 to 4, herein the phosphonate amines 

offonnula(I^ are-used asmixtures. ^ 

7. Blends according to any one of the above claims containing graft polymers 
based on at^east -2- of &e foflowing moncmers:- 1,3-butadiene, 

isopropene, styrene, substituted styrenes, acrylonitrile, ethylene, propylene. 
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vinyl acetate and (meth)acrylate with 1 to 18 C atoms in the alcohol 
conq>onent. 

8. Blends accoiding to any one of the above claims containing as component B) 
graft polymers of 

B.l 5 to 95 parts by weight of a mixture of 

B.Ll 50 to 99 parts by weight styrene, a-methylstyrene, styfenes 
substituted in the ring with halogen or methyl, methyl 
methaciylate or mixtures of these compounds and 

B.l. 2 1 to 50 parts by weight acrylonitrile, methacrylonitrile, methyl 
methaciylate, maleic anhydride, C,-C4 alkyl- or phenyl-N- 
substituted maleimides or mixtures of these compounds on 

B.2 5 to 95, preferably 20 to 70 parts by weight polymer with a glass 
transition ten^erature of less than -lO'^C. 

9. Blends according to any one of claims 1 to 8 containing 10 to 90 parts by 
weight of component A) and 1 to 40 parts by weight of conq)onent B. 

10. Blends according to any one of clainas 1 to 9 containing 20 to 80 parts by 
weight of component A and 2 to 30 parts by weight of conqwnent B* 

11. Blends according to claim 8, wherein the polymer backbone B.2 is a diene 
mbber, polyaccylate mbber, silicone rubber or e&ylene-pEopylene-dieiie 
mbb^. 



CA 02383681 2002-02-27 

LeA33 710- Foreign 



-37- 

12. Blends according to any one of the above claims, which contain 0.01 to 
35 wt.%, based on the total moulding composition, of at least one additional 
flame retardant 



13. Blends according to any one of the above claims containing 1 to 30 parts by 
weight of component C). 

14. Blends according to any one of the above claims containing an extremely fine- 
particle con^und of main groins 1 to S or of subgroups 1 to 8 of the periodic 
table with at least one element selected from the group of oxygen, suUur, 
boron, carbon, phosphorus, nitrogen, hydrogen and silicon. 

15. Blends according to any one of the above claims which contain at least one 
additive fix)m the group of stabilisers, pigments, mould release agents, flow 
promoters, inorganic reinforcing materials, nanoparticles and/or antistatic 
agents. 

16. Use of die blends according to any one of the above claims for the production 
of mouldings. 

17. Mouldings obtainable firom blends according to any one of the above claims. 
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